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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIPEICICHHS TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4EeOHOTO TMpeameTa
«buosioruss» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcollepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pazoBanus B Poccuiickoit dDexpeparuu, a Takke IOJOXKEHUS O
cnenuuke OMOIOruK, €€ 3HaAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonorum Aa€T NpeENCTaBIEHHWE O LEesiX, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasienaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUEOHOro Marepuana ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpaMmme 1o OuOJIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHusi B (OPMHPOBAHMHM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
INPUHIMI TPEEMCTBEHHOCTH B M3yYE€HHUHM OHOJIOTMM, OJjlaroiapsi 4yeMy B HeW
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpYXalollell MPUPOIHON cpele.
[TosTOoMy HapsIy ¢ U3ydye€HHEM OOIIEOMOJIOTHYECKUX TEOpUM, a Tak)Ke 3HAHUM O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHWM B TOBCEIHEBHOM JKU3HU JJIsI PEUICHUS PUKIIAIHBIX 3a/]a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
11eJIECO00Pa3HOT0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaiam3a
BIIMSIHUSL XO3SUCTBEHHOM AEATENbHOCTA YEJIOBEKA HAa COCTOSHHE MNPUPOJHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HAITPABIEHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OecTieUeHUs



YCIIOBUH VISl PEIICHUs] OJJHOM U3 aKTyaJbHBIX 3ajau IIKOJIHLHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPAaMOTHOCTHM, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne 6momorun odecrnedynBaeT yciaoBHs Uil (GOPMUPOBAHHMS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb60p comepxkanus ydebHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJIHON cpejie, BOCTpEOOBAaHHBIC B IMOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alWU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSAX JKUBOWU MPUPOIBI, O €€ YPOBHEBON OpraHU3alMK U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa M MHOrooOpasuMe OpraHMYeCKOro MHUpay,



«DBOTIOIHS KUBOUM MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJICHNE  OOyYaOMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHu3allud JKUBBIX CHUCTEM pa3HOrO paHra ©W NOPUOOpPETEeHUE yMEHUM
WCIIOJIb30BaTh ATH 3HAHMS /I TPAMOTHBIX JIEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTimkeHne 1ienu u3ydeHus ydeOHoro mpeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIICUMBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIllUX OCHOBOU
u1st OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/aX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX JKHBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOIMMUXCS ITO3HABATEIBHBIX, WHTCIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3IVIIIOB, WACH M TOIXOI0B K W3YYCHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KylnbTypbl, (YHKIIMOHAJILHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBICHHS OKPY>KAIOIIETO
MHpa JKHBOW TPHUPOILI HA OCHOBAaHWMM 3HAHWA W OMBITA, IOJYYCHHBIX IPHU
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOMN KYJIBTYPHI, 11T (OPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH MOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEHN cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero oOpasoBaHusi «buonorusi», u3zydyaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi 6uojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero 0opa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henemnio), B 11 knacce — 34



yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUM PUPOIbI (HAOTI0IEHUE, SIKCIIEPUMEHT, ONTMCAHNE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, Ixx. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie ¥ NpakTH4YecKue padoThbl:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKUI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. lloanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKue CcBoiicTBa OenkoB. buonormyeckue
byHKIIUM OETIKOB.

®epmentsl — Ouonormdyeckue Karanm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuduanocts. KodepmenTtsl. Buramunsbl.



OTnuynst pepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJrOK03a, pubo3a u  JAe30Kcuprbo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodobHble  cBoicTBa. buonornmueckne QynHkumm smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u hpyHKIIHH.

[{utonorus — Hayka o Kierke. Kiietounas teopus — mpuMep B3aMMOJAEUCTBHUS
uei 1 PakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU —KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak reneruueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas W mpokapuotudyeckasd. OcOOEHHOCTH
CTPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opraHouibl. OgHomemMOpanHbie opradHousl kietku: JIIC, ammapat ['onbmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOW[bl KIJIETKU: MHUTOXOHJIIPUH, ILJIACTUJIBI.
[Tpoucxoxknenne MUTOXOHApWM u TwiacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropHsii 1ieHTp KieTku. CTpoeHue spa: sjepHas o00JIovKa,
KapHoIlUia3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnenaen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX OAJIEMEHTOB B HEXKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XMMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. [IHK», «Ctpoenue mMomnexybt
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOeHUEe >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,



«CTpoeHue aapa KIETKN», « YTIIEBOAb, «JIumuap.

O6opynoBaHue: CBETOBOM MHMKpPOCKON, OOOpyAOBaHWE [UJIsl TMPOBEACHUS
HAOIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl).

JlabopatopHass pabota Ne 2. «lM3ydyeHue CTpOeHHsS KJIETOK pacTEHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’)Ku3HeneATeIbHOCTh KJIETKH.

OOMeEH BelIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKU OOMEH) U
JUCCUMUIISIIUSA (PHEPreTUUEeCKUl OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUM B IOHHMaHUU
MeTabom3ma.

Tunel oOMeHa BewecTB: aBTOTPOQPHBIA U reTepoTpodHblid. Ponb ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TeMmMHOBass (a3pl (orocuHTeza. Peakuuu
¢dorocunTeza. IphekTUBHOCTh (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A IS )KU3HU
Ha 3emiie. Biausinue ycnoBuil cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €T0
IPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUU.

XeMocHHTe3. XeMOCHHTEe3Upyolue O0akTepu. 3Ha4YeHHEe XEMOCUHTE3a JUIs
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpPOBAHHE DSHEPruM B KJIETKE. OTambl HSHEPreTUYECKoro oOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucinopomHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHoOe bochopunmpoBaHue. OddexTuBHOCTD
AHEPIreTUICCKOro OOMEHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KoaupoBanue amuHokucinor. Pombs pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTM CTPOEGHMSIT M JKM3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnm pacreHuid, XUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiuta gyenoseka (BUY) — Bozoyaurens CITM/]a.
OOpatHast ~ TpaHCKpWILMsA, peBepTaza u  uHTerpasa. [Ipoduiakruka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIEBaHUIA.



JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. TuMupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «CtpoeHune u xu3HeHHbIN 1uka Bupyca CIIM/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokxeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Knerounplii MUK, WX SKU3HEHHBIM [HMKIT KiIeTku. MHTepdaza u MUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumiou HeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHHUST W  WHIUBHUAYaJIbHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasmme Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

®DopMbI pa3sMHOKEHHSI OPraHU3MOB: O€cIoyioe U MmoJyioBoe. Buapl 6ecnosoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOOTO.

Meito3. Cranuu meiio3a. IIporecchl, Npoucxoadime Ha CTaauaX Meno3a.
[ToBenenne xpomocoM B Merno3e. KpoccuHrorep. bHOJIOTMYECKUH CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie *keje3bl: CEMEHHUKU M Su4HUKUA. OOpa3zoBaHHE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SHMIEKJIeTKa) — CIepMaToreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKJIETOK M crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHAIBHOTO PAa3BUTHUS Y TMO3BOHOUYHBIX >KUBOTHBIX:
npoOJieHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HEmpsiMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pasButue pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHUE



CEMEHH, CTA/INM PA3BUTHS.

JlemoHncTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenune xkietku Oakrepuit», «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsMoe pazBuTHe», «l'ameroreHes y MIEKONUTAIOIUX U
4enoBeKka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKpOHpenapaTsl «CriepMaTo301,1bl
MJIEKOIIMTAIOLIETO», «SIHIEeKIeTKa MIeKonuTaromero», «KapuoknHes B KIETKaxX
KOpeIlIKa JIyKa», MarHuTHAas MOJENb-allIUINKanus «/lenenue KIeTkm», MOJeib
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHass pabora Ne 3. «HaGmiomeHue mHTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3agauu reHeTUKU. VcToprs pa3BUTHs reHEeTUKH. Poib nuronorun
¥ 3MOpPUOJIOTUM B CTAaHOBJICHMHM T€HETUKHU. BKiaa poCCHMCKUX M 3apyOeKHBIX
YU4E€HBIX B pa3BUTHUE TE€HETUKU. MeToAbl TEHETHKU (TMOPHI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJSIPHO-TEHETHUECKUI1). (OCHOBHBIE TI'€HETHYECKUE
NOHATHS. ['eHeTnuecKas CUMBOJIMKA, UCIIOIb3yEeMasi B CXeMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJEJI0BAHMS NIPU3HAKOB, YCTaHOBIEHHbIE I'. MeHaenem.
MoHorubpuiHOE CKpellMBaHHE. 3aKOH €IUHO0-00pa3usi TUOpHIOB TMEPBOTO
nokoneHud. IlpaBuno agoMuHMpOBaHWs. 3aKOH PACLICIUIEHWS NPU3HAKOB.
I'unore3a ynucrorel ramet. [1oHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpelllMBaHHWE. 3aKOH  HE3aBHUCHMOIO  HAcJeAOBaHUSA
npu3HakoB.  LluToreHeTueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyronee cKkpeupanue. Vcrnoap30Banne aHAIM3UPYIOLIETO CKPEIMBaHUS
JUTS ONIPEACIICHHsI TEHOTHUIA OCOOH.

CuerienHoe HacneioBaHue mnpuszHakoB. Pabora T. Moprana 1o
CLICIJICHHOMY HacCJIEeJOBaHUIO T€HOB. HapylleHne cuenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['enernka nosia. XpoOMOCOMHOE OIpPEAEIICHHE IMoa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMoOrameTrnsle M rereporameTHble oOpraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.



Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbIN psi U BapUallMOHHAS KPUBAs.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meiio3 U TOJIOBOWM TMpollecC — OCHOBa KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa ¥ mpuurHbl MyTaluidi. MyTareHHbie (akTopBbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHast HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETHUKU
YeJIOBeKa: TCHECATOTHUYCCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONIPEIEIICHUE TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKA: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTtnueckue u TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3JI0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JCUCHUS] TEHETUUECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKOMN
TEHETUKU B MPETOTBPAIICHUU U JICYEHUN FEHETUYECKUX 3a00JIeBaHUM YeI0BEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennensb, T. Mopran, I'. ge @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyecknue  OCHOBBI  JUTHOPUAHOTO  CKpEHIMBaHUs»,  «Meio3y,
«B3anmonencTBue QJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOTO0 ¢ IonoM», «KapHhOoTuIbl dYelloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(puKalMOHHas W3MEHUYHUBOCTHY, «HaciemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MojaenUu-amInKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKpPOCKOIl U MHKporpenapar «/lpo3oduna» (Hopma, MyTauuu
(dbopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopuas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKpPEITMBaHUS Y AP030( Ikl Ha TOTOBBIX MUKPOTpEapaTaxy.



JlabopaTtopHas paborta Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
Yuenne H. . BaBumoBa o0 1eHTpaXx IPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbI MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. COPT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbIi 1 MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KCTepbepa. bIuM3KopoACTBEHHOE
cKkpenuBanue — HUHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOJMUIUIONAO0B. JIOCTMKEHHUS CENEKIMW PACTEHHWM, >KUBOTHBIX U
MHUKPOOPIaHU3MOB.

buotexHonorus Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMXKEHEpHUs. OTalbl
co3ganusi pexomoOuHanTHoW JIHK wu TtpaHcrennsix opranuszmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHHpOBaHWE BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOAU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padbotel akagemuka M. @. liBanoBay,
«lomumnongus», «OOBEKTHl OuOTEeXHONOTUW», «KieTouHnble KyJabTypbl U
KJIIOHUpOBaHHe», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIJIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTECHUS.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIUUW PACTEHUU W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».



11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. ODBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTOIOrMYECKHE: MOCIIEI0BATEIbHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHbIE (OPMBL.
buoreorpadguyeckue: cxoncTBO U paznuuue GayH u ¢jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pPYJIVMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
JapBUHU3Ma. JIBHKYIIME CHJIBI 3BOJIOUMK BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MukposBosonus. [Tomynsnusa kak e IMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpuponae. MyTallMOHHBIN
npolecc M KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. V301Ut 1 MUATpalus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIUO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakpoaBoorusi. PopMbl  IBOMIOLUMU:  (puiieTUYECKas, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUN.

[IpoucxoxaeHrne OT HecleuuaTu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs pandalysl.

JdeMoHCTpaum:

[Toptpetsr: K. JIunueu, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppObI  3a
cyiecTtBoBanme», «EctecTBeHHbIl 0TOOPY», «MHOrOo0Opasue COpTOB PaCTCHUIDY,
«MHoroobpasue  mopoa  KUBOTHBIXY, «lTonynsaumnmy»,  «MyTranuoHHas



U3MEHYUBOCTB», «Apomopdossl», «Maumoamantanum», «OOmas aereHepaunus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIIPABIECHUS 3BOJIIOIUNY», O0BEMHAs MOJENb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenp ammmkanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTtanuu (pOpMbI KPbUILEB U
OKpacKH TeJna).

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpPENCTaBICHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcuepMmus. XHUMHYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPAKACHUE XUMUYECKON 3BOMIOMA. HavanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1Mo ’pam U nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ Mepuoabl: KEMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa ®W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOICHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENILHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOMOLMH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIBI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIOJIOTHA KaK Hayka. Pa3Butre mpeacTaBiIeHU O
MPOUCXOXKJIEHUH uesroBeka. Meroabsl M3yueHus aHTpornorenesa. (CxojacTtBa u



pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKaA.

HBuwxkymme  cuibl  (pakTtopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOIIeCTBEHHbI 00pa3 KU3HH,
U3TOTOBIICHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMN W BETBH 3BOJIOLNN YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
ymeneli, YenoBek mnpsaMoxomdammii, YenoBek Heanaepranbckui, UYenosek
pazymHbIii. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoeueckre packl. OCHOBHblE  OOJBIIME  pachkl:  €BPOIEOUHA
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOWJIHAS
(a3maTcko-aMepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  TMPEACTaBHUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHnme CoaHEUHON cHUCTeMbl», «Pa3Burhe
OpraHu4eckoro mupa», «PacturenpHas kineTka», <«OKMBOTHas  KIE€TKay,
«IIpokapuoTnueckas Kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOIOo MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «/IpeBHeimme ironw», «/pesBHue moam», «Ilepble
COBPEMEHHBIE JI0N», «HenoBedecKue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  demoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeJoBeKa (KaMHHU-YOIIEPHI,
pyOmiia, ckpebiia), TreoXpOHOJorHuYeckas TaOnuma, KOJUICKIUI «DopMbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckast pabota Ne 1. «M3ydeHue MCKOMAaEeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLHUSAX).

OKCKypcus «IBOJIIOIUSL OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBII WK KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawInas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4l U pa3Jiesibl SKOJIOTHMH. MeTo bl SKOIOTHYECKUX
UCCJIEIOBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyILHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckne (akropel. Knaccudukanusa skxonorudeckux (HakTOpOB:



abuoTnueckue, OHOTHYECKHME U aHTpONoreHHsle. JlelicTBUE HKOJIOTMYECKUX
(GhaKTOpPOB Ha OPTAaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHM3MOB K  JIEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OUOTUYECKUMX B3aUMOJEHUCTBUN MJIS CYIIECTBOBAaHUS
OpPTraHH3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSALUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MUrpanvs. J[mHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHncTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: Kapta «IIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
oprannsMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Typenbkmn», «[lumessie nenm».

JlaGopaTopHblie U NpakTUH4YecKUue padoThbl:

JlabGopartopHas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBera Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo01miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (muimeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornuecknue cuctembl (3kocucteMsbl). [loHAaTHe 00 »sKocucTeMe W
ouoreoneHo3e. @OYHKIUMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1LeMd U CETH.
OcCHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMomacca, MNPOAYKIUS. DKOJIOTMYECKHE
nupamMubl: TMPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.



buonornueckoe u X03sUCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpasue kak (akTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero (QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE W OOpaTHas CBsA3b B
onocdepe.

KpyroBopoThl BemecTB 1 OMOreOXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6Mochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Orocdepe.
['moGanbpHBIE IKOTOTUYECKUE TPOOTIEMBI.

CocyiiecTBOoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Ounopa3zHooOpa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
yIOpaBJICHUS TPUPOJIHBIMU pecypcaMu M HX HCHOIb30BaHue. JloCTHKeHUs
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nutanusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u genoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMaA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOIIOTCHHbIE  BO3JCUCTBUSL Ha mOpupoay», «BaxkHeimme HUCTOYHUKH
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHe#IIasi coCTaBisIONIAs
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaJOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUPOIEH.

O6opynoBanue: Mojelb-anrukamnus «TunudHbie OMOLIEHO3bI», TepOapwii
«PacTtutenbHble coo0IIecTBaY, KoJieKuun «buonenos», «Bpenurenu BaxxHeUInx
CENIbCKOXO3SMCTBEHHBIX ~ KYNbTYp», TepOapud U KOJUICKIIMM pACTeHUH W
YKUBOTHBIX, MPUHAJICKAITNE K Pa3HBIM JKOJOTUYECKUM TPYIMIaM OJHOTO BHU7A,
Kpacnas knura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPENENICHHUI0, HaJu4yhe MOTHMBaUMM K OOy4YeHHI0  OHOJIOruw,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OUOJIOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KUZHEHHBIC IIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMSI, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEHM IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOrO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXxJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJICAUIO U MaMATHUKAM MIPUPOJIBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOT'O MPUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE AMOLIMOHAJILHOTO BO3IEHCTBHS JKUBOW MIPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAHUE W peaju3alus 3J0pOBOTO W 0€30MacHOro oOpas3a IKU3HH
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYypeHUs1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOIr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEINPUATHE JEWCTBUM, NPUHOCAIIMX BPEH  OKPYXKaOUIEH
NPUPOAHON Ccpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE



MOCJIC/ICTBUS PEANPUHIMAEMBIX JCHCTBUN U IPEIOTBpAIIaTh UX;

HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYIbTYpHI,
OTIBITa TEATETLHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIESITEIIbHOCTU IKOJIOTMUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPIIICHCTBOBAHNUE SI3BIKOBOM M YHUTATEIBCKON KYyJIbTYphl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOJu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeACTaBICHUST 00 OKpYKalolmeM MHpE KaK O €AMHCTBE MPHUPOJIBI, YeIOBEKa U
oOmiecTBa, B TO3HAHWHM TPHPOAHBIX 3aKOHOMEPHOCTEH W PEIICHHH TpoOsIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJISI COBPEMEHHOW IMBUIIA3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS DPAa3BUTHUS MEIUIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHblE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MTOUCKA MyTeH BBIXOAA U3 TI00ATBHBIX YKOJOTHICCKUX MPOOJIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHUA B IEJAX
MOBBIIICHUS OOIIEH KyNbTYpPhl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiuu3a |
OOBSICHEHHS SBIICHUW OKPYXKAIOMIEro MUpPA M MPOUCXOAAINHNX B HEM W3MCHCHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUCHHMsS] HAa OCHOBE HAay4dHbIX (DAKTOB u
UMEIOIINXCS JAHHBIX C IEJIBIO TIOJYYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
penieHus Ipo0JIeM B pealTbHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH OCYIIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATeIbHOCTh HHIUBHUIYATBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTHUBHOMY ITOJYYEHHIO HOBBIX 3HAHWUW IO OWOJIOTHHU B



COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpC6HOCT§IMI/I.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SABJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, NPUHIMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HAONIOJIEHWEe, U3MEpPEeHHe, OSKCIEPUMEHT H  JIpYTHuXx),
yHHUBEpCaJbHble YydeOHbIe JeHCTBUS (TO3HABATENbHBIE, KOMMYHHKATHBHEIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYyYaroluxcs, CIHOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Il 0OBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIAEHUs (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTUH), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

PUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBIICHUS
CYUIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a
TaKKe  MPOTUBOPEYUH  pa3HOTO  poOJa,  BBISIBIECHHBIX B  Pa3IUYHBIX
MH(OPMAIIMOHHBIX UICTOYHHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS



MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIeI0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIBHOMY IIOMCKY METOA0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTA IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBIBIATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEIICHUs, HaXOAUTh APTyMEHTHl HJIsl JI0KAa3aTeJbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIbIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEJIararb OPUTHMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3TUYHBIE METOJbI MPU MOUCKE U



otOope Omosornueckor mHGOPMAIH, HEOOXOAMMOM ISl BHITTOJTHEHHS YICOHBIX
3ajad4;

npuoOpeTaTh OMBIT HUCHOJIB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  MPEACTaBICHUS
Ouonornueckoi HHPopMaIu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHBIA S3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod MHPOpMaLMEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (hopMmyIbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiajeHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSMM:

1) o0mennme:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaracMon
3aJ]a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN APYTUX yYACTHUKOB
JUaJIOTa WM JUCKYCCUH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CIOCOOAMM OOINECHWS M B3aWMOJCHCTBHUS, MMOHHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThI U pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHs TPYMITOBLIX (HOpM B3aMMOJIECHCTBUS MPU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JECUCTBUI C y4€TOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JEATEIbHOCTH, OpPIraHMW30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensTh poiu ¢ y4€TOM MHEHHH Yy4YaCTHUKOB, OOCYXJAaTh pPe3yIbTaThl



COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 y4YaCTHHKAa KOMaHIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3ULUM HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OsgJlaieHHe YHUBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS U BBIABICHUS MPOOJIEM M UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBIABIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaul B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOUYTCHHII;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYIHUIMH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHOM  pedJeKkcud KaK  OCO3HAHUs
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTyalluu, BbIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUS IO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTHl JPYIMX IpU aHAJIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOS M IPYTUX:



NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINU3E€ pEe3yJIbTaTOB
NEeSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus
HAy4YHBIC 3HAHUA, YMEHUS U CHOCOOBI ACUCTBUIA MO OCBOCHHIO, HHTEPIPETAIINH U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI M0 T0JIaM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydyeOHOro mpeamera «buomiorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOT'O MHMPOBO33PEHHUs, O BKIAJE POCCHMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M IIpEBpallcHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKUE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJibHAsg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOT'O MMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]y MHCCIEIyEeMbIMH BEJIIMYMHAMHU, OOBSCHEHHUE TMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWU MOJYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHs] PHEPTUU B KIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATH MOJIyYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBSA
OKPY>KaIOILUX JIIO/IeH, COOII0EHUS] HOPM I'PaMOTHOIO MTOBEJEHUSI B OKPYKAIOLIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu W OMOTEXHOJOTMM [  palMOHAIBHOTO
IPUPOAOIIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKPEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHU/IHOTO CKpEIIMBaHMs JJs MpelCKa3aHUsl HacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA W3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHbBIE COOOIIEHHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeameta «buonorus» ¢ 11
KJjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
BU/I, IONYJISALNS, TeHO(OH, SBOJIOLMS, ABUKYIIUE CUIBI ((PaKTOPHI) IBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEIAYLEHTbl, LENH IUTaHUsi,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHHME H3jaraTh OHOJOTMYECKHEe TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU



(3apoapiieBoro cxonacrea K. M. bspa, depenoBaHusl TJIaBHBIX HAaIlpaBICHUNA U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETSATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHUI, OpraHu3aiusi U MNpOBEJCHUE
OMOJIOTMYECKOTO  JIKCIEPUMEHTAa,  BBIIABIKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPUM M 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJIALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOIEHHOCTU
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEIIECTB M TIOTOKAa JHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

YMEHHE MPUMEHSATh MOJyYEHHbIE 3HAHUS Il OOBSICHEHHS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCHOJb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(OPMAILINY, HAYYHO-TIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IIOOAdbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001m1ast 6MOJIOTHYECKY0 MH(GOPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne i/l IporpaMmb1 pas Beero KonTpoabubie IIpakTuueckue f)lépg)f OBAT eJ)ILHH e
padoThI padoTshI pecype
bubmmoreka [JOK
brosorust kax Hayxka 2 05 https://m.edsoé_.[ru/7f41c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmnorexa [IOK
https://m.edso00.ru/7f41c292
XVMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edso0o.ru/7f41c292
KuznenestenbHOCTh KIETKU 6 buGnuorexa LIOK
https://m.edso0.ru/7f41c292
PasMHOXEHUE U MUHAMBUAYATIbHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpTraHU3MOB https://m.edso00.ru/7f41c292
HacnencTtBeHHOCTh M N3MEHUYMBOCTh 8 15 bu6mmoteka IIOK
OPraHu3MOB https://m.edso00.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢292
PeszepBHOE Bpems 1 bubmnorexa [JOK
https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/l OpOrpaMMbE Beero Ko;npo.m,ﬂme Hpgucnmecxne 06pA30OBATETBHBIE
padoThI padoThI pecypesr
bubnunorexa LIOK
1 SBOmOIFORHAS OHoNOrs 9 1 https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnunoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OKpyXKaromas cpeaa 5 1 buGmuorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo00111€ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 Bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
2 Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne W3yMeHHS  0GPAa3OBATEJIbHbIC
padoThI padoThI pecypesI
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpaxTrueckas padora Ne 1
2 ((I/IpCHOJII)?;OBaHI}:I)e Pa3INYHBIX 1 0.5 bubmorexa [IOK
' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX OOBEKTOBY
3 buonornueckue cuctemsl, IPOILIECCHI 1 bubnmnorexa [JOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XUMHUYECKU COCTaB KIIeTKU. Boma 1 bu6mmoreka [IOK
MHUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 benku. Coctas u crpoeHue 0eKkoB 1 https://m.eds0o.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnorexka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJTH KaTajasbl)»
bu6mmorexa [IOK
! YTaeBOMBL. Jumuet 1 https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyknennosgie kucnots. AT® 1 https://m.edso0.ru/863e6d5c
9 Hcropust u MeTObI N3yUEHHUS 1 bubnmoreka [JOK

kieTku. Knerounas reopus

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Knerka xak nenoctHas KuBas

10
cucremMa
CrpoeHnue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabora Ne 2
«M3yueHue cTpoeHUsl KIIETOK bubmmorexa [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIUCAHUE»
bu6mmoreka [IOK
12 (O6meH BEmECTS WI METa00H3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 Porocuntes. XemocuuTes https://m.eds00.ru/863e7c98
. bu6mmorexa [IOK
14 JuepreruaecKui oomen https://m.edso00.ru/863e7aae
JKu3HeHHBbIN UK KIeTKU. [{enenue
.M . JIab
15 padora e 3 <Habmonerre sroza & 05 Bu6mrorera LIOK
- ' https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIapaTax
16 buocunTes 6enka. Peaknys bu6mmoreka [IOK
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancims — Gnocnntes Genka https://m.eds00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnnoreka [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX 05 bubnmoreka [JOK

KJIeTOK. OIJI0I0OTBOPEHHE.

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

JlaGopaTtopHnas padota Ne 4
«M3y4eHne cTpoeHus MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MHUKpOIpenaparax»

NuauBunyansHOE pa3BUTHE

bu6mmoreka [IOK

22 OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubnmoreka [JOK
HaCJICICTBEHHOCTH U U3MEHUYHNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUI
24 I I/ISH&KO]I;) Mownoru6 I/III HOE bubumoreka [IOK
P ) prA https://m.edso0.ru/863e8878
CKpEIIUBaHUE
WTHOpUIHOE CKpEInBaHue. 3aKOH
25 ge:»%nﬂnioro Haanf OBaHUsA bubumorexa [IOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuerieHHO€E HaclIeIOBaHUE
npu3HakoB. JlaboparopHas padota
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnuotexa [JOK
MOHOTUOPHUIHOTO W TUTHOPUTHOTO ’ https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEapaTax»
T'eneTnka nosna. HacienqoBanue bu6mmoreka [JOK
27 ]
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
H3smenunBocts. Henaciencrsenuas
W3MEHYHBOCTh. JIJabopaTopHas
28 pabota Ne 6. 3yuenue 05 bubnnoreka [JOK
MOAU(UKAITMOHHONW N3MEHUYUBOCTH, ) https://m.edsoo.ru/863e8efe
MOCTPOCHUE BaPHAIIMOHHOTO Psiia U
BApUAIMOHHON KPUBO»
HaciencTBenHas N3MeHYHUBOCTD.
29 JlaGopatopHas pabora Ne 7. 05 bubnnoreka [JOK
«AHanu3 MyTamui y 1po30¢uisl Ha ' https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpEenapaTax»
30 I'eneTuka yenoBeka bubnmoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

PesepBHelil ypok. O600IICHHE 10

https://m.edsoo.ru/863e8d78

31 teMme «HacieqcTBEHHOCTD U 1
U3MEHYMBOCTH OPTaHU3MOBY
32 Cenexnus Kak HayKa U MpoIece 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/863e9214
33 MeToapl U JOCTHIKEHUSI CEACKIIUHT 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexnosorus kak orpacip 1 bubnuorexa [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITIACC

KosunuyecTBo 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
wn Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie WiydeHHSI  00PA30BATEIbHDIC
padoThbI padoThI pecypesi
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 Bubmorexa HOK
https://m.edso0o.ru/863ea20e
2 Hcropus pa3Butus npeacTaBieHUR 1 bubnuorexa [JOK
00 3BOIIOIMN https://m.edso00.ru/863e9570
bu6mmorexa [IOK
3 MuKpodBostroLHs . https://m.edso00.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
Y bu6mmorexa [IOK
4 Jlabopatopnas padora Ne 1 1 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}OTOrHIecKOMY KPUTEPHIO»
5 JIBIOKy1IME CUITBI (RJIEMEHTapHbIE 1 bubnnorexka [JOK
(hakTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EctectBenHblit 0TO0p U €ro Gpopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbpratel 3BONIOIMY:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue ' https://m.edso00.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEIFHOTO XapaKTepar
8 Hamnpasnenus n nmytu 1 bubnnoreka [JOK
MAaKpO3BOJIKOLIMU https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1
10 Ucrtopust xu3Hu Ha 3emiie 1 METObI 1

e€ U3y4eHus



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

11 ['unoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnunoreka HOK
epuoiam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U 5KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 05 bubnmoreka [JOK
«M3y4eHne HCKOIaeMBbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OPraHryvYeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) BH6J_IHOTeKa LOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YesioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubnnorexka [JOK
aJanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O606111eHNE 1O
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
YKU3HM Ha 3eMIie»
20 DKOJIOTHS KaK HayKa
21 Cpensl 0OuTaHUs U YKOJIOTHIECKHE bubnmoreka [JOK
(baxTopsl https://m.edso0.ru/863eafec
AbuoTtnueckue GpakTopbl.
JlabopaTtopHas padota Ne 3.
29 «Mopddomnoruueckue 0COOEHHOCTH 05 bubnuorexa [IOK

pacTeHu# U3 pa3HbIX MECT
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeTa Ha pOCT U

https://m.edso00.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Pa3BUTHUEC YEPEHKOB KOJICYCa»

bu6mmoreka [IOK
23 buomiieckne paxropo: . https://m.eds00.ru/863eb348
DKOJIOTUYECKHUE XapaKTEPUCTUKU
nonysituu. [Ipaktuueckast pabora
24 Ne 2 «[Toncuér mioTHOCTH 1 0.5
MOMYJISILIUI pa3HbIX BUJOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MOB — 1 bubnnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2% OKOJIOTUYECKUE CUCTEMBI 1 bubnnorexa [HOK
(3K0cucTEMBI) https://m.edsoo.ru/863eb46a
| o e | B 10K
. PaMuSL. https://m.edso00.ru/863eb5fa
CsoiictBa 3xocucreM. Cykieccust
28 [TpupoaHbIE SKOCHCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rnobanpHas 1 bubnnorexka [HOK
HKOCHUCTEMA 3EMIIH https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmnoreka [JOK
ouocgepsl https://m.edso00.ru/863ebd16
32 YenoeuecTBo B Orochepe 3emnn 1
33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubnuotexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHHE TEMBI
34 «Co00111ecTBa M SKOJIOTUIECKHE 1
CHCTEMBI»
OBLIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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